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Several townships in Dakota County were
surveyed from the 4th principal meridian and
base line established in 1831 for Wisconsin.
Most of the county—and most of Minnesota—
were surveyed later from the 5th principal
meridian and base line in Arkansas that was
established in 1815. Because the two surveys
had considerably different starting points,
township numbers are very different in the
northern and southern parts of the county. Map
modified from Thompson, M.M., 1979, Maps
U.S. Geological Survey.

DATA BASE MANAGEMENT

All of the data shown on the map were plotted on 7.5-minute
topographic quadrangle maps, half-section maps, or highway
alignment maps, and inventory numbers were assigned to all except
Manual files and
automated data bases were developed to provide easy access and rapid
retrieval of these site-specific data. The data may be obtained from the

Computer storage and retrieval systems are better than manual
files for manipulating large amounts of data. Automated geologic data
bases may be designed to interact with other computer files, such as
land-use data. Such interaction permits more efficient assessment of
cause-and-effect relationships concerning natural resources than is

Several computer files were developed for point-source data in
Dakota County. All of them use Public Land Survey coordinates as
location criteria, and thus they are compatible with the natural-resource
data bases housed at the Minnesota Land Management Information
System. The automated data bases for Dakota County are: (1) water-
well logs or WELLOG, (2) a county well index of aquifer usage and
ground-water quality data or CWI, (3) soil borings and engineering
test holes or TESTHOLE, and (4) sinkholes, springs, and seeps data.

Information from water-well logs is entered into the Minnesota
Geological Survey's WELLOG data base, which is a statewide file.
Each log is assigned a six-digit unique number that also is used by
state agencies and the Water Resources Division of the U.S.
Geological Survey. Well locations are described in terms of Public
Land Survey coordinates and also are digitized from 7.5-minute topo-
graphic maps and half-section maps to obtain Universal Transverse
Mercator and latitude-longitude coordinates. Elevations, expressed in
feet above sea level, are determined from these topographic maps (see
the index to 1:24,000-scale maps for quadrangle names). Software at
the Minnesota Geological Survey is used to display and tabulate many
of the data elements contained on the original well log. An example of

Well-repair and abandonment records are not directly applicable
for entry into WELLOG, but they contain useful information on
ground water. In addition, community testing programs and the
Minnesota Department of Health collect data on ground-water quality
(mostly nitrate and coliform bacteria counts) and include some depth
and construction data from wells that are sampled. These data, along
with any historic static water-level measurements, are stored by unique
number in the CWI (county well index) data base. CWI combines the
water-quality data with location and selected depth data from
WELLOG to form a catalog of aquifer use within the county. The
street address of each well is also included whenever possible in order
to provide data users with a well-location system that is compatible
with local regulatory programs. A comparison of the example of CWI
output with the WELLOG output shows specific differences between

Information from soil borings and engineering test holes is stored
in an automated file called TESTHOLE. Descriptions of the rock
types penetrated and the soils classification system used are entered,
together with specific field and laboratory tests. The most common
tests are blow counts, liquid and plastic limits, water content, and dry
density. The depth to the water table is entered if available. Each test
hole receives a unique number, and the location is digitized from the
site plan. An example of TESTHOLE output is shown to illustrate

Sinkholes, springs, and seeps in Dakota County are assigned a
five-digit code and their UTM coordinates entered into the Minnesota
Geological Survey data base. Additional information, such as type of
feature, formation in which it occurs, elevation, and land owner, if

FUTURE DATA COLLECTION

The map on this plate was current as of November 1989. A data
base map is out of date even before it is printed, because additional
information is continually generated as new water wells are drilled,
construction activities expose more bedrock, or another well is tested
for water quality. The library of geologic information prepared for
Dakota County is flexible so that old data can be reevaluated in light of
new information, and new forms of data can be added if required.
The need to manage ground water and other natural resources wisely
will never become outdated. Future demands on these resources will
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Every possible effort has been made to ensure the
accuracy of the factual data on which this ma
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interpretation is based; however the Minnesota
L, /:\ Geological Survey does not warrant or guarantee that
S there are no errors. Users may wish to verify critical
° information; sources include both the references listed
o 7 here and information on file at the offices of the
Geological Survey in St. Paul. In addition, every effort
1 . , , has been made to ensure that the interpretation
i ; Base modified from U.S. Geological Survey, Faribault, Hastings, and St. Paul, 1985. conforms to sound geologic and cartographic principles.
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ToeAL Ip.wos reree NAME : APPLE VALLEY 6 CWI INTRODUCTION till to yield ground water to a well. "Clayey sand"” defines the physical ~ shows where data are sparse or lacking, and interpretation and
. . composition of the till relative to particle size and engineering  extrapolation were required to prepare a map. Therefore, the data base
e . e Mo Rt o The public health and economic development of Dakota County 0 ies - A geologic interpretation of both descriptions defines the  map is a guide to the precision of the other maps in the aflas.
T/R/SEC. : 115/20/26BECB  CASED: 426 FT. CASING : STEEL are directly dependent upon _the WISC uselanq I.nn}nagemfem."f 1ts lapa(i material in terms of how it formed rather than in terms of how it is to
ELEVATLON: 990 FI. ggggifpmiigggiﬁ DRLR/DS and water resources. Geologic and hydrologic information is essenti be used. In this example, "till" is the unsorted jumble of rock frag- Drill-Hole Information bodrock cxposarcs and some. soil borings
: : : before decisions are made that affect natural resources. Although the N 1 bbl d boulders that .
OPEN HOLE: PRAIRIE DU CHIEN GROUP-JORDAN A . . . < 7. ments ranging in size from clay to cobbles and boulders that was A d of ¢ I tructi 11 driller's 1
AQUIFER : PRATRIE DU CHIEN GROUP-JORDAN amount of geologic information required for making specific decisions deposited directly by glacial ice record of wa er-v'ved construc 11?31’ or wle nf er's log,
QUAD : FARMINGTON i i i if it i i " . . is a water-well contractor's description of the geologic formations
POTENTIAL POLLUTION SOURCE : 400 FT. can vary, the information w111_n0t be usegi at all if it is n(_)t available All of the types of data described on this plate had to be interpreted . o p 8 g1C , ; Geological S
when it is needed, or if it is available only in a highly technical form or o o 1001 or hydrogeologists before they were meaningful for penetrated during drilling and the construction materials used to Minnesota Geological Survey.
DATE ~ NITRATE BACTERIA SOURCE SWL ~ ELEV  SOURCE di different d rts y geolog ydrog g complete the well. Hydrologic data, such as the static water level and
T e e scattered m many difieseni maps and reporis. _ mapping purposes. The 1:100,000 scale and smaller scales of the ; v incl p Tler's 1
78/02  <0.4 MDH 129 861 62012 The Minnesota Geological Survey county atlases present detailed aps in this atlas were chosen because they can show the geologic and test-pumping results, are commo {1 inc udtf):d. Before any driller's log
COMMENTS: 700 FT. S. OF 140TH ST. & CO. RD. 40 geolo_glc_: and hydrologic mformat_mn in an interpretive as wal as topical studies of the county while keeping the physical size of cach can bg used, the location o tt_le wel ust be ve e(_i and a geolog sft
CASING: 30 TO 50; 16 TO 426. descriptive form. Maps and texts either summarize basic geologic and Jate to a manageable level. As a result, some detailed information that must interpret th_e log. Dnller's logs are the primary source o
M.G.5. NO.1144 hydrologic conditions at a county scale or interpret these conditions in p : . e ’ : subsurface geologic and hydrologic data for Dakota County, and about
MGS WATER WELL DATA BASE LOG IS AVAILABLE. . . . was gained by data interpretation and mapping cannot be shown on . . ) : . Al fil
hkk gk Ak kk kA A A A A A bk kkhhkhhk AR Ak Rk AR RAKAKARARKR AR KA KA KK A AR KA A KK KA KR Kk KKKk terms Of the impacts Of OSSlbIE land"use and Water_use de(nSIOHS . . 3200 Of ﬂle esumated 3500 logs avaﬂab]_e were used for ﬁus aﬂas_ On Commonly p0581b1€ W]m manu 11e8.
. ¢ 1mpacts ol poss) - . these maps or discussed in the texts. , i nts al 1 locati
ke ke ok kR R ko e K kK o R Rk Rk kK ok ok ok ek ok Rk kR ok Kk ok ok kR Rk kR Ak Rk ok kKRR KR kKRR K Slte—speclﬁc mfonnauon alSO 18 avaﬂab]_e ata greater level 0ft€chmcal Whemer {0 use the aﬂas alone or to use ﬂ'le data baSeS dependS the map, }Nater“qu ty pOlntS SO I'epresent.we ocations.
MINNESOTIguﬁggL;giEISE ;X'PI{XEEASE WELLOG detail than shown on the maps of this atlas. These data are too on the amount of detail needed G enerally, information in the data Cutting samples are collected at set intervals (usually every 51
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; . . - ng from wells selecte the Minnesota Geologica
voluminous to present in the atlas, bgt have been mc_orporated into o must be used o evaluate site-s pecific conditions, and test feet) during drilli g from wells se §ct db)_/_ e SO g
readily accessible files housed at the Minnesota Geological Survey. drilling may be necessary Survey on the basis of the nc?ed for addiiional Qata. They can bp
e e Ao VALLEY 6 Several sources commonly provide information about an area or & ) vyashed and studle_d undgr_ a microscope to fietermme_: rock type, grain
DATE ENTERED: 89/07/12 an individual property, but they may use different classification size, color, and impurities. They provide phy_smg]l evidence of
roorzss 1o APPLE VALLEY schemes to describe the same geologic materials. As a result, dis- THE DATA BASE MAP subsurface geologic materials and are the principal means of
QUADRANGLE: FARMINGTON 7.5 MINUTE crepancies in interpreting the data may arise or the different sources The types and locations of information used to prepare this atlas establishing the nature of.the glamal. materials and be_dro«;k. _
TONNSHIP : 115 NORTH AT b may appear to contradict each other. For example, water-well : Borehole geophysical logging measures differences in the
RANGE 20 WEST UIM-NORTHING: 4954384 Y app . o : PV are shown on the map above. The map is current as of November ! N : i
SECTION 26/BBCBBB UTM-ZONE 115 contractors may describe glacial till as "clay,” but engineering records d described below to aid the user in assessing which electrical and natural radioactive properties of subsurface materials.
IATITUDE : 44:44:40 N IONGITUDE  : 93:11:48 W 11 describe i el 4" Both descrinti tabl 1989. The data are described below to a1 eu g The gamma log in the column on Plate 2 is an example. It was
LOCATED BY: INFO. FROM OWNER Wil Gescribe It as a “clayey sand. ot descriptions are acceptable types of information may be useful for a particular need. The map 8 g1 : . L ’
for their original purposes. "Clay" defines the general inability of the obtained by lowering an instrument into an existing well to measure
peeTR 4 307 F1. b T the low-level radiation given off by the rock. The signal was
COMPLETED : 76/08/27 AQUIFER(S) : PRATRIE DU CHIEN GROUP- transmitted to a receiver which printed the log on graph paper. Peaks
- JORDAN L . Lo C
: on the log reflect layers rich in potassium, which is fiound in some
DNR PA NO.: 74-5229 3 N i
clays and feldspars. The graphic logs are correlated with cutting
s nyon DATA SOURCE) KEYS WELL CO samples from the same hole or with information obtained from nearby
LIC. NO.: 62012 ) E’FEEE%* DRILLER’S LOG CUTTINGS SET GAMMA LOG MGS INTERPRETATION outcrops or another nearby geophysical log. Each bedrock formation
e %0 men o 50 EEET WELL LOG CODE STRATIGRAPHY has a characteristic graphic configuration, and therefore these logs
16 INCH TO 426 FE permit the acquisition of high-quality subsurface geologic and
SOURCE OF POSSIBLE CONTAMINATION 0 0 o o o hydmloglc .lnfor_matlon from wells for which little or no other WELLOG output is shown to describe these elements.
FEET: 400 DIRECTION: NORTH TYPE: CITY GARAGE SAND& |- -9 e SUPERIOR information is available. ‘ o _
- DRIFT GRAVEL | % DRIFT QUUU 17 OUTWASH Soil borings are test holes drilled to obtain information about
MAKE/TYPE: NONE LA S0y ORDOVICIAN the physical properties of subsurface materials for engineering, map-
1 T - » - B
I OPVL [ j ;
S . DATA UNAVAITABLE PLATTEVILLE LIMESTONE [T LIMESTONE - PLATTEVILLE ping, or exploration purposes. Most terminate at very shallow depths
SHALE SHALE Ee==o SHALE OGWD F=—H or where bedrock is encountered. They are logged by am engineer or a
REMARKS 3 M.G.S. NO. 1144 o ' cLOTDOVICIAN, geologist using a variety of classification schemes based upon particle
PUMPAGE TEST | 400 sizes, penetration rate, moisture content, and color, Soil borings data
: are most useful in determining the composition of unconsolidated
DATE: 76/07 TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 TEST 6 : DSTONE . : :
——— SAN deposits. Some logs include the depth to bedrock and the lithology of
ORDOVICIAN p g p y
HOURS 17 10 ) )
RATE (GPM) 2010 1230 ST PETER SANDSTONE, |- - - OSTE ST PETER the first bedrock encountered.
DRAWDOWN (F'T) 99 66 SANDROCK PYRITE (P) . SANDSTONE
NEARBASE | . | <oy ) Other Informati
o er Information
GEOLOGIC LOG — T
- ... | SANDSTONE iy )
DEPTH F .p- | SANDSTONE, _P-. P. Bedrock ountcrops are exposures of solid rock at the land
INTERVAL O rOMRTION  AGE HARDNESS COTOR DRILIER'S DESCRIPTION 200 .77, SHALEAND copT surface. The inventory of outcrops includes about 95 percent of the the o0 i
(TN FERT) BITHOROSY - - - .7, | SILTSTONE = total exposed bedrock. The remainder are mostly small exposures e two Itles.
. L 77 pose .
[/ Z created during construction. Some exposures of bedrock that are
0 49 DRIFT QUATERNARY UNDIFF. QUA DRIFT / /// . . X - T A
49 67 LIMESTONE PLATTEVILLE ORD PLATTEVILLE YA a described in historical records are no longer visible. Although in
67 75 SHALE GLENWOOD ORD SHALE .. . . . .
B 220 SANDSTONE o7 PETER ORD ST. PETER SANDROCK / - 77 much of Dakqta County the)_/ are limited in dlstr}butlon, they serve as
220 417 DOLOMITE PRATRIE DU CHIEN GROUP ~ ORD SHAKOPEE /] [/ reference points for mapping and for checking the accuracy of
417 441 SANDSTONE JORDAN ca SHRROPER L L subsurface data. Bedrock at or near the surface must be considered in
441 507 SANDSTONE JORDAN CaM JoRpAw 200 77 77 ORDOVICIAN land lanmine decision. h s piveline roufing. Sewage
- e - - 77 4 // PRAIRIE some land-use planning decisions, such as pipeline routing, sewage-
ko k kA Ak A Ak kA Kk h A A kA Ak Ak hh Ak hh A I AR AR R I kAR h kA Ak h TR A IRRIRT AR KR F A RAK AT A AR KA R T IR IR AR F N R Rk hhmk Fhkhhd* DOLOMITE / 771 DOLOMITE OPDC 7 DU CHIEN GROUP Systﬁm deSIgn, al‘ld excavatlons'
i / (INCLUDES SHAKOPEE Textural analyses express the proportion of sand-, silt-, and ,
Kok Ak ek ko ke ko kK ok kAR Rk Rk kA Rk kK ko Rk ok kk ARk ko Kk kk ok Rk kk R K AR K KR AR K KRR KRR SHAKOPEE / 7777 & ONEOTA FORMATIONS) 1 N cles that mak 1 Th helpfal in id these elements.
MINNESOTA GEOLOGICAL SURVEY 7 77 C ay_—s1ze particles : at maxke up a sampi€. e_y are neiprul i 1 e-n—
DAKOTA COUNTY TESTHOLE DATA BASE. TESTHOLE 7 7 tifying and mapping unconsolidated materials, such as glacial
7 / 7 deposits. The samples analyzed were taken from selected areas where
UNIQUE NO. 1504 UTM EASTING 4;232; 7 , // / other data were sparse or lacking.
COUNTY : DAKOTA UTM NORTHING H . . R .
DATA SOURCE : MINNESOTA HIGHWAY DEPARTMENT UM ZONE : 15 400 o /7 ~ Seismic soundings are a geophysical method that measures the any, is available in manual files
PROJECT NO. : 1986-02 LATITUDE AL N 77 Ll time required for sound or pressure waves 1o travel from a source to a i :
BRIDEE NO- PONGTTODE o " .| SANDSTONE o receiver. The density and rigidity of the material through which the
DATE BORED : 70/05/21 WATER LEVEL 40 . o waves must travel affects their travel time. Bedrock such as limestone
ELEVATION 828 FT. DRY HOLE :  NO FELDSPATHIC o CAMBRIAN . ey . . . .. .
DEPTH : 41.0 FT. HAMMER : 140/30/2 SANDSTONE ZONE CON |F-F@ JORDAN or dolorr_ute exhlblts_ seismic Veloc1t1e§ 3 to 4 times those of
SOTL CLRSS. @ MINNESOTR IGHIRY DEFE- JORDAN ©FF SANDSTONE unconsolidated deposits because bedrock is much more dense. The
SANDSTONE K spacing of the receivers (geophones) and the arrival times (measured
DEPTH BORING LOG TESTS SRTLLER'S DESCRIPTION 500 in milliseconds) are used to calculate the depth to bedrock. Seismic
INTERVAL 2 L1 - . . . . -
(IN FEET)  LITHOLOGY STRATIGRAPHY MS © CR MC 507D soun&illngs are 1abqfr 1rgegsgve bilrll;[f can ;iirowde mggiq}l)llilhty data when
——————— no other sources of subsurface information are available.
. PLEISTOCENE M D 10 SAND) BROWN N R -
g:g 1?.(5) et PLETSTOCENE M A 22 SAND) BROWN MGS interpretation of data from three different sources Water-quahty data are obtained from_records at the Dakota
11.5 13.5 SAND PTEISTOCENE M B - e maom interpretatio County Public Health Department and the Minnesota Department of
13.5 16.0 SAND PLEISTOCENE M A ) / . . )
16.0 18.5 LOAMY SAND PLEISTOCENE M A 22 LOAMY SAND BROWN Health. Th'ese data are 1I}corgorated in WELLOG.ln order to pair
o . . . o . . S i ! :
18.5 2;8 SAND PLEISTOCENE wee 1 i Comparison of geollogxc data obtained from a driller's  units; the signal is pqnted on _graph paper. From a water qu-ahty values with 1pformat10n on agmfers and well require current data to assess the impacts.
23.0 30.0 SAND PLEISTOCENE W OE 20 SAND BROWN well log, a cuttings set, and a gamma log. gamma log, a geologist can pick contacts between construction. Only water-quality data matched with a well log were
30.0 35.0 SILTY LOAM PLEISTOCENE ME 22 SILTY LORM CRAY Information from all three sources generally agrees, formations and alsc describe the hydrologic features lotted on the map.
41.0 SILTY LOAM PLEISTOCENE W OB 17 SILTY LOAM BROWN N g y g ) ) . y ; . . .
9.0 A but a geologist can learn something different from  of the units. The log indicates that the basal St. Peter Sinkholes, springs, and seeps were located by sighting and
a each source. The well log gives alist of rock units as  Sandstone contains approximately 20 - 25 feet of also by talking with local residents. Sinkholes occur where the
ABBREVIATED COLUMN HEADINGS (TESTS) COLUMN VALUES dqscnbed by Fhe dnllfer, recorded as the well was shale, v_vh1ch acts as a Aconﬁnmg layer_ above the su_rface is u_nderlam by carbonate befirock that can _be dlssolvefi by
ORY. MMOTST. WeWET drifled. A cuttings set is a group of samples obtained  underlying Prairie du Chien - Jordan aquifer. A hard mildly acidic ground water to form circular to elliptical depressions.
o ons et 2;3_4; B=5-9, C=10-15, D=16-30, E>30; IN BLOWS/FT. from the well as it is being drilled. Cuttings provide  zone in the Jordan is probably due to feldspathic These depressions range in size from less than 3 feet to more than 50
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much information, but drilling action can obscure
clays and shales and mix samples. Gamma logs are
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obtained by measuring low-level radiation in rock

cement which resulis in a peak on the gamma log.
Whenever possible, a geologist uses all three sources
to make conclusions about various formations.

feet in diameter and from 1 to about 50 feet in depth. Springs are
ground water issuing onto the surface. Seeps are places where the
surface is saturated with ground water.

GEOLOGIC ATLAS OF DAKOTA COUNTY, MINNESOTA

Dirk Korth, Richard Marsh, Peter Moody, and Joyce Meints. We
thank local water-well contractors and landowners for their valuable
assistance.



